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INTRODUCTION
Rheumatoid arthritis is a chronic systemic inflammatory 
disease of unknown cause that mainly affects the synovial 
membrane of many joints(1,2). Its prevalence in Brazilian 
populations ranges from 0.2 to 1%(3).
Although it may affect the entire vertebral axis, its 
main involvement is in the cervical spine and especially 
at the craniocervical junction, which can be explained by 
the fact that the occipital-C1 and C1-C2 joints are purely 
synovial(4,5).
The various studies available show that 5% to 73% 
of the patients with rheumatoid arthritis will develop 
atlantoaxial subluxation between two and ten years after 
receiving their diagnosis. Of these, 20% will present 
ABSTRACT
Objective: To evaluate the prevalence of cervical spine abnor-
malities among patients with rheumatoid arthritis and correlate 
the imaging findings with the clinical state. Methods: A cross-
sectional study on 35 patients was carried out at the School of 
Medicine of the Federal University of Goiás (UFG) in 2004. The 
following were evaluated: age, use of medications and the clinical 
picture of pain and neurological characteristics. The erythrocyte 
sedimentation rate (ESR) and rheumatoid factor were tested, and 
radiographs of the cervical spine were produced in anteroposte-
rior, lateral and dynamic views. To evaluate the influence of the 
variables on the emergence of instabilities, univariate and mul-
tivariate logistic regression tests were used (p < 0.05). Results: 
Among the 35 patients evaluated, 13 (37.1%) presented a stable 
cervical spine. Out of the 22 patients with instability, six presented 
more than one type. Atlantoaxial instability was found in 15 pa-
tients, with a mean anterior atlantodental distance of 3.40 mm in 
the neutral lateral radiographic view and 6.54 mm in the lateral 
view with flexion. Basilar invagination was found in five patients 
and subaxial subluxation in seven patients. Two thirds of the 
asymptomatic patients had instabilities. Bicipital hyperreflexia 
presented statistically significant correlations with atlantoaxial 
instability (p = 0.024) and subaxial instability (p = 0.01). Age at 
diagnosis correlated with subaxial instability (p = 0.02). Conclu-
sions: The prevalence of cervical instability was 62.9 % (22/35). 
The most frequent instabilities were: atlantoaxial subluxation 
(42.9 %), subaxial subluxation (20%) and basilar invagination 
(14.3%). The correlation between instabilities and clinical signs 
and symptoms was poor. The patients with subaxial subluxation 
presented disease onset at a younger age. Dynamic radiography 
was important for diagnosing atlantoaxial subluxation.
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significant abnormalities in the subaxial cervical spine. 
Around 17% of all patients with rheumatoid arthritis 
will develop neurological signs and symptoms (ranging 
from 5 to 67%) and, among those who develop myel-
opathy, half of them will only survive for one year(6-9).
There are several reports on the prevalence of cervi-
cal lesions and rheumatoid arthritis in European and 
North American populations, but the extent of this prob-
lem remains little known within the Brazilian setting.
The aims of this study were to evaluate the prevalence 
of abnormalities of the cervical spine among patients with 
rheumatoid arthritis and to establish which types are most 
frequent, with correlations between imaging findings and 
the clinical picture.
© 2010 Sociedade Brasileira de Ortopedia e Traumatologia. Open access under CC BY-NC-ND license.
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METHODS
This study was approved in July 2003 by the Ethics 
Committee for Human and Animal Research of Hospital 
das Clínicas, Federal University of Goiás (UFG). All the 
patients were evaluated and included in the study after 
they had signed an informed consent statement.
A cross-sectional investigation was then carried out 
in 2004, with a sample obtained from among patients at 
the outpatient clinic of the Rheumatology Service of the 
Department of Clinical Medicine, School of Medicine, 
UFG. Cases of rheumatoid arthritis were diagnosed in 
accordance with the criteria of the American College 
of Rheumatology (ACR), and patients were included in 
this study consecutively as they were attended.
Patients were excluded from the study if they started 
to present the disease before reaching 18 years of age; if 
they had a history of trauma to the cervical spine; if they 
had previously undergone surgery on the cervical spine; 
if they did not accept the informed consent statement; 
if they abandoned the study; or if they did not undergo 
the examinations that they were asked to have.
The following variables were evaluated: age at diag-
nosis, duration of the disease, use of and duration of use 
of corticoids, use of disease-modifying antirheumatic 
drugs (DMARDs) and neurological state.
The presence of occipital headache, cervicalgia or 
paresthesia, and the subjective assessment of strength, 
were evaluated and correlated with the presence of 
cervical instability. The presence of abnormal reflexes, 
presence of Babinsky and L’Hermitté signs and presence 
of clonus were evaluated in the physical examination. 
Objective evaluation of strength was excluded because 
of interference from the disease activity, which made 
interpretation difficult. The classification of Ranawat et 
al(10) was used to objectively assess the painful symp-
toms and neurological involvement (Boxes 1 and 2).
The erythrocyte sedimentation rate (ESR) and rheu-
matoid factor were tested in the laboratory.
The imaging examinations consisted of simple ra-
diography of the spine, using the anteroposterior and 
lateral views. The latter was performed in neutral posi-
tion and dynamic (flexion and extension) positions. The 
tube-film distance was standardized as 1.50 m.
Atlantoaxial instability was diagnosed when the an-
terior atlantodental distance was greater than 3 mm, as 
measured between the anterior arch of the atlas and the 
odontoid process. Basilar invagination (upwards migra-
tion of the odontoid) was evaluated using the methods 
of Ranawat et al(10) (the normal value was taken to be 
15 mm or more for men and 13 mm or more for wom-
en) (Figure 1) and the methods of Redlund-Johnell and 
Pettersson(11) (the normal value was taken to be 34 mm or 
more for men and 29 mm or more for women) (Figure 2). 
It was diagnosed when it was found to be positive using 
either of these two criteria. Subaxial subluxation was di-
agnosed when there was slippage of more than 3.5 mm.
The patients were asked whether they had previously 
undergone radiography on the spine and whether the 
physician attending them had informed them that they 
presented spinal abnormalities.
Box 1 – Ranawat pain classification
CLASS
0 Free from pain
I Intermittent pain, responsive to ordinary analgesics
II Intermittent pain, responsive ordinary analgesics, with need for 
immobilization using a cervical collar
III Continuous and incapacitating pain that does not respond to 
analgesics
Adapted from Ranawat et al(10)
Box 2 – Ranawat classification for neurological involvement
CLASS Neurological abnormality
I No neurological abnormalities
II Subjective weakness, hyperreflexia, dysesthesia
III
Objective weakness, long tract signs
A – Able to walk
B – Unable to walk, quadriparetic
Adapted from Ranawat et al(10)
Figure 1 – A) Illustration demonstrating Ranawat’s method (mea-
surement of the distance between the center of the pedicle of C2 
and the transverse line on the C1 arch), as modified by Riew et 
al(12) (reproduced with permission from the Journal of Bone and 
Joint Surgery, Inc.). B) Lateral radiograph of the spine, demon-
strating how the Ranawat index was measured.
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Figure 2 – A) Illustration demonstrating Redlund-Johnell’s meth-
od (measurement of the distance between McGregor’s line and 
the midpoint of the lower margin of C2), as modified by Riew et 
al(12) (reproduced with permission from the Journal of Bone and 
Joint Surgery, Inc.). B) Lateral radiograph of the spine, demon-
strating how the Redlund-Johnell index was measured.
Figure 3 – 53-year-old female patient with the disease for the past 33 
years. She did not present any complaint and, on Ranawat’s scale, 
she was grade 0. Lateral radiograph showing anterior atlantoaxial 
distance of 3.2 mm, viewed in the neutral position (A) and anterior 
atlantoaxial distance of 9.9 mm, viewed laterally, in flexion (B). A pos-
terior atlantoaxial distance of 11.6 mm can also been seen on the ra-
diograph in flexion: this is a sign of high risk of irreversible paralysis.
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The Microsoft® Excel 2000 software was used to 
tabulate the data, and the statistical analysis was per-
formed using the SPSS® software (Statistical Package 
for the Social Sciences) for Windows®, version 11.5. To 
evaluate the influence of the variables on the emergence 
of instabilities, univariate and multivariate logistic re-
gression tests were used. The significance level was 
taken to be values less than 0.05 (p < 0.05).
RESULTS
Among the 35 patients evaluated, there were 31 women 
(88.6%) and four men (11.4%), with a mean age of 51.6 
years (ranging from 32 to 68 years). The mean age at which 
rheumatoid arthritis was diagnosed was 36.6 years (rang-
ing from 20 to 62 years). The patients had had the disease 
for a mean of 15 years (ranging from 4 to 33 years).
One patient was not using any medication.
With regard to corticoid use, only one patient was 
not doing so, while the other 34 patients had been us-
ing corticoids for a mean of 11.8 years (ranging from 
5 to 32 years).
Two patients were not using disease-modifying anti-
rheumatic drugs (DMARDs). Twenty-nine patients were 
using only one DMARD, while nine were using a double 
regimen and one was using a triple regimen.
Twenty-six patients had at least one of the clinical 
manifestations under evaluation: 14 patients with oc-
cipital headache, 19 with cervicalgia, 12 with paresthe-
sia and nine with subjective loss of strength. Among 
the nine patients who did not have any complaints of 
headache, cervicalgia, paresthesia and loss of strength, 
or any complaints of pain in the Ranawat classification 
(class 0), six presented cervical instability (three cases 
of atlantoaxial subluxation, two of subaxial subluxation 
and one of atlantoaxial subluxation in association with 
basilar invagination) (Figure 3).
Eleven patients did not present any abnormalities 
of reflexes. Two patients were positive for Babinsky’s 
sign, four were positive for L’Hermitté’s sign and two 
presented clonus.
The pain presented by the patients was classified as 
follows on the Ranawat scale: 13 in class 0, 20 in class 
I and two in class III. The functional evaluation showed 
that there were 24 cases in class I, nine cases in class II 
and two cases in class III-A.
The erythrocyte sedimentation rate (ESR) was high 
in 16 patients, with a mean of 52.5 mm/h. Twenty-seven 
patients were positive for rheumatoid factor.
Only two patients had previously undergone radiog-
raphy on the spine. One of them presented atlantoaxial 
instability and did not know about it, while the other 
was aware of having a spinal abnormality but did not 
know which one it was.
Among the patients evaluated, 13 (37.1%) presented 
spinal stability. Among the 22 patients (62.9%) with a 
radiographic picture of instability, six had more than 
one type of instability (one case of invagination and 
subaxial subluxation, two cases of invagination and at-
lantoaxial subluxation and three cases of atlantoaxial 
subluxation and subaxial subluxation).
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Atlantoaxial instability was found in 15 patients 
(42.9%), with a mean anterior atlantodental distance of 3.4 
mm (ranging from 1.5 to 9.4 mm) on lateral radiographs 
in neutral position and 6.5 mm (ranging from 3.1 to 10.1 
mm) on lateral radiographs in flexion. Among these 15 
patients, the anterior atlantodental distance was normal 
on lateral radiographs in neutral position. Measurements 
of the posterior atlantodental distance showed that two 
patients presented an interval of less than 14 mm.
Basilar invagination was found in five patients 
(14.3%), among whom four were diagnosed using 
the Ranawat method, three were diagnosed using the 
Redlund-Johnell method and two were diagnosed using 
both methods.
Subaxial subluxation was observed in seven patients 
(20%).
The statistical analysis demonstrated significant 
correlations between the following variables: bicipital 
hyperreflexia and atlantoaxial instability (p = 0.024); 
bicipital hyperreflexia and subaxial instability (p = 
0.01); and age at diagnosis and subaxial instability (p 
= 0.02). The mean age at diagnosis among the patients 
with subaxial instability was 34.9 years (± 10), while 
the mean age of the patients without subaxial instabil-
ity was 42.5 years (± 12.7). There was no significant 
correlation between the other variables and the differ-
ent types of instability (atlantoaxial subluxation, basilar 
invagination and subaxial subluxation).
DISCUSSION
Studies on the involvement of the cervical spine in pa-
tients with rheumatoid arthritis have not been prominent 
within the Brazilian setting. Systematic periodic evalua-
tion of the cervical spine among patients with rheumatoid 
arthritis should be performed routinely in rheumatology 
and orthopedics services, but it is not even done preop-
eratively for a significant proportion of the patients(13).
Despite the advances due to new types of imaging 
examinations (computed tomography and magnetic reso-
nance), investigations using simple radiography form 
the ideal method for screening for instabilities of the 
cervical spine because of their low cost (less than 10% of 
the cost of magnetic resonance) and easy access (practi-
cally universal availability in clinics and hospital, even 
in those of small size)(14-18).
In our sample, we did not find any statistical correla-
tion between the use of DMARDs and the development 
of cervical abnormalities, but it is important to emphasize 
that the study model used (cross-sectional) had a major 
influence on this finding, given that this methodology is 
not ideal for making this specific investigation.
The prevalence of instability found in our se-
ries (62.9%) was within the range reported in the 
literature(1,15,17-22).
Atlantoaxial subluxation is the type of instability that 
most frequently affects the cervical spine of patients with 
rheumatoid arthritis(14,18,19,21,23,24). The anterior atlanto-
dental distance measurement is the reference for diagnos-
ing anterior atlantoaxial subluxation, although Boden et 
al(21) observed in a study on factors predicting paralysis 
that the posterior atlantodental distance is the main pa-
rameter to be evaluated. In their study, they observed that 
patients with a posterior atlantodental distance small-
er than 10 mm did not achieve neurological recovery 
through surgical treatment, and that when there was an 
association with basilar invagination, the minimum pos-
terior atlantodental distance should be 13 mm, for there 
to be neurological recovery. However, all the patients 
with paralysis and a posterior atlantodental distance of 
at least 14 mm achieved complete neurological recovery. 
The authors concluded that surgical treatment, whether 
in cases of neurological deficit or not, was indicated for 
all patients with atlantoaxial subluxation and a posterior 
atlantodental distance of 14 mm or less. This approach 
was reinforced by the study by Zeidman and Ducker(7) 
who, in studying the craniocervical junction, observed 
that the minimum space for the neural structures was 13 
to 14 mm. In our sample, two of the 15 patients with at-
lantoaxial subluxation presented a posterior atlantodental 
distance smaller than 14 mm on the radiograph in flexion, 
and one of these cases was asymptomatic (Figure 4).
Figure 4 – Case demonstrating the importance of producing dy-
namic radiographs. Lateral radiographic views showing a normal 
anterior atlantodental distance in the neutral position (1.6 mm) 
and a significant increase in the anterior atlantodental distance 
in the flexed position (7.2 mm)
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One point to be emphasized in studying atlantoaxial 
instability is the use of dynamic radiographs. We ob-
served in our study that 60% (9/15) of the patients with 
atlantoaxial subluxation presented a normal anterior 
atlantodental distance (less than 3 mm) on the lateral 
radiograph in neutral position (Figure 4). Kwek et al(13) 
demonstrated that the difference in the detection rate for 
instabilities of the cervical spine between radiographic 
views in a stressed position (dynamic) and non-stressed 
position (neutral) was statistically significant (p < 0.05). 
Basilar invagination may be difficult to diagnose on sim-
ple radiographs, to such an extent that several techniques 
for diagnosing it exist. Riew et al(12) conducted a study to 
evaluate the radiographic criteria that are most accepted 
for diagnosing basilar invagination among patients with 
rheumatoid arthritis (Clark’s stages, Chamberlain’s line, 
McRae’s line, McGregor’s line, Redlund-Johnell’s crite-
rion, Ranawat’s criterion, Fischgold-Metzger’s line and 
Wackenheim’s line). The study demonstrated that no test 
alone had sensitivity or negative predictive value greater 
than 90%. These authors suggested that a combination of 
tests should be used (Clark’s stages, Redlund-Johnell’s 
criterion and Ranawat’s criterion), in order to attain 
higher sensitivity and negative predictive value, and 
that if any of these tests were to suggest the presence of 
basilar invagination, computed tomography or magnetic 
resonance examinations should be performed. Even with 
a combined approach, the authors reported that around 
6% of the basilar invagination would pass by unnoticed, 
and they concluded that whenever there was any diag-
nostic doubt based on simple radiograph examinations, 
computed tomography or magnetic resonance examina-
tions should be performed. In our study, we chose to 
use the methods of Redlund-Johnell and Ranawat, and 
this standard was also used by Souza and Defino(20). 
These authors found prevalences of basilar invagina-
tion of 11% and 13.5% among their patients, using the 
criteria of Ranawat and Redlund-Johnell respectively, 
but they did not comment on the simultaneous findings. 
The advantage of these techniques is that the diagnosis 
is made independent of viewing the tip of the odontoid, 
which is difficult to see in rheumatic patients because of 
osteoporosis. Riew et al(12) were able to identify the tip 
of the odontoid in only 34% of their cases and, for this 
reason, they did not recommend the use of techniques 
for direct measurement of the migration of the odontoid 
(McRae’s, Chamberlain’s and McGregor’s lines). This 
opinion has also been shared by other authors(9-24). We 
observed a prevalence of basilar invagination of 14.3% 
(five patients) in our group of patients, with diagnoses 
using Ranawat’s method in four cases and using Red-
lund-Johnell’s method in three cases, and simultaneous 
diagnosis using both methods in two cases.
Involvement of the subaxial cervical spine occurs in 7 
to 29% of patients with rheumatoid arthritis(8,25), and this 
considered to be the second most frequently occurring 
type of cervical subluxation(9,18,24). In our sample, we 
found subaxial subluxation in 20% of our patients, and 
this was the second most frequent instability. The pa-
tients with subaxial subluxation started to present rheu-
matoid arthritis at a younger age, which was a statisti-
cally significant difference (34.8 years versus 42.5 years; 
p = 0.02). According to Bouchard-Chabot and Lioté(8), 
the subaxial cervical spine is more affected among older 
patients, but they did not make any comments regarding 
the onset of rheumatoid arthritis at younger ages. The 
mean age among the group of patients with subaxial 
subluxation in our sample was 56.1 years (ranging from 
43 to 68 year), while the mean age among the patients 
without subaxial subluxation was 50.5 years (ranging 
from 32 to 65 years), which was a difference without 
statistical significance.
Castro et al(19) evaluated 50 patients with a diagno-
sis of rheumatoid arthritis and observed that the cor-
relation between the neurological clinical signs and the 
severity of the radiographic findings was low. Souza 
and Defino(20) concluded that there was no statistically 
significant correlation between cervical instabilities and 
complaints of cervicalgia or signs of neurological com-
pression, and they commented that this is a fact of great 
practical value, since it shows that even in the absence 
of symptoms, the cervical spine should be investigated. 
In our series, we observed that 66% (6/9) of the patients 
who did not have any complaints presented instabilities 
of the cervical spine. Moreover, one of these patients 
had a posterior atlantodental distance of less than 14 
mm (11.65 mm) (Figure 3), which would be an absolute 
indication for investigation using magnetic resonance,(18) 
in order to evaluate a likely indication for surgical treat-
ment because of the risk of irreversible paralysis(21). In 
the present sample, it could be seen that there was a lack 
of correlation between instabilities of the cervical spine 
and clinical signs and symptoms.
Kauppi et al(26) carried out a study to evaluate risk 
factors for anterior atlantoaxial subluxation and conclud-
ed that the erythrocyte sedimentation rate did not have 
any correlation with the development of the instability. 
According to these authors, the rapid relative changes 
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in inflammatory parameters were not reflected in the 
slowly progressive changes that occur in the rheumatic 
cervical spine.
Positive findings of rheumatoid factor (seropositiv-
ity) have been implicated as a risk factor for cervical 
involvement(5,15,17). Paimela et al(27) observed that pa-
tients with cervical involvement were more frequently 
positive for rheumatoid factor than were patients with a 
normal cervical spine (85% versus 57%; p < 0.05).
In the laboratory evaluation on our patients, no statis-
tical correlation was found between the instabilities and 
positive findings of VHS or rheumatoid factor.
The prevalence of instabilities of the cervical spine 
found in our patients reflects the data in the worldwide 
literature. The high frequency of instabilities in asymp-
tomatic patients reinforces the need for routine investi-
gation of the cervical spine in patients with rheumatoid 
arthritis. The possibility of severe and even fatal neuro-
logical complications should serve as a warning to medi-
cal teams involved in treating patients with rheumatoid 
arthritis, so that they maintain a high level of alertness 
regarding involvement of the cervical spine.
CONCLUSIONS
The prevalence of cervical instability in the present 
sample was 62.9 % (22/35).
The most frequent instabilities, in decreasing order, 
were: atlantoaxial subluxation, affecting 42.9% (15/35); 
subaxial subluxation, affecting 20% (7/35); and basilar 
invagination, affecting 14.3% (5/35).
The correlation between the instabilities of the cer-
vical spine and the clinical signs and symptoms was 
poor. Only bicipital hyperreflexia showed a significant 
correlation with atlantoaxial subluxation (p = 0.024) and 
subaxial instability (p = 0.01). Among the asymptomatic 
patients, 66% presented cervical instabilities.
The patients with subaxial subluxation started to 
present rheumatoid arthritis at a younger age (34.8 years 
versus 42.5 years; p = 0.02).
Dynamic radiography was important for diagnosing 
atlantoaxial instability, since 60% (9/15) of the patients 
with atlantoaxial subluxation presented a normal anterior 
atlantodental distance (< 3 mm) on the lateral radio-
graphic view in the neutral position.
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